Shift of higher harmonic peak in the spectrum of synchrotron radiation with increasing energy of the radiating particle is investigated by numerical method. Calculations were carried out for the ν (max) 100 for all polarization components.
Introduction
At present, the theory of synchrotron radiation is a fairly well developed area of theoretical physics. Its main elements are described in monographs (e.g. [1] [2] [3] [4] [5] [6] [7] [8] ) and numerous articles Spectral distribution of SR has one physically important feature, namely increasing energy of radiating particle leads to shift of spectral maximum to higher harmonics. This feature was predicted in works [9, 10] and has been confirmed by numerous experiments.
It's convenient to represent energy E of radiating particle by relativistic factor γ (γ 1), or quantity β (0 β < 1)
where m 0 -the charge rest mass, v is the charge orbital motion speed, c -the speed of lite. With respect to notation of rotation frequency of radiating particle by ω 0 , spectrum of SR has frequencies ω = ω 0 ν, where whole number ν = 1, 2, 3, ... -number of radiated harmonic. For nonrelativistic particle which corresponds to the condition β ≪ 1 (equivalently γ ∼ 1) maximum of SR spectrum falls on first harmonics ν (max) = 1. With increasing energy of the particle spectral maximum shifts sequentially to 2,3,4. . . harmonics and for ultra-relativistic particle (corresponding to γ ≫ 1) asymptotic estimate ν (max) ∼ γ 3 holds (It was shown in [9, 10] ). This estimate is correct for polarization component of SR.
Exact values of β (or γ) which lead to shift of maximum in SR spectral distribution from harmonic ν to harmonic ν+1 can be carried out by numerical calculations. within the framework of classical theory such calculations have been carried out in the work [11] for ν 15 for the total radiated power and the linear polarization component of SR. This paper presents the results of numerical analysis for ν 100 and all polarization component of SR.
; x = νβ sin θ; ε = − e |e| ;
Here, J ν (x) and J ′ ν (x) are the Bessel functions and their derivatives. In what follows, the case of an electron is considered, which corresponds to ε = 1.
It is well known [1] [2] [3] [4] [5] [6] [7] that the angle range 0 θ < π/2 (this range will be called the upper half-space) is dominated by right-hand circular polarization, and the angle range π/2 < θ π (this range will be called the lower half-space) is dominated by left-hand circular polarization (exact quantitative characteristics of SR properties were first obtained in [12] [13] [14] [15] ). However, if we integrate in (2. 1)) over θ (0 θ π) then the differences in the spectral distribution of right-and left-hand circular polarizations disappear. To reveal these differences, a new form of expression (2. 1)) has been proposed in [16] It can be represented as
and it suffices to study the properties of functions F
s (β; ν) due to the evident relations
s (β; ν) , s = 0, 2, 3;
Integration over θ in the upper half-space 0 θ π/2 in (2. 4) can be carried out exactly, yielding the expressions
3 Numerical analysis of the shift of the maximum in the SR spectrum with increasing the energy of the radiating particle
Expressions ( ref B6) make possible to translate into formal language the task of analyzing the shift of SR spectral maximum at change of radiating particle energy E.
As is known, in the non-relativistic limit (which corresponds to β → 0 and γ → 1) maxima of any components W 2 , corresponding to this shift, is root of equation
2 ) maximum in spectrum of W (+) s falls on second harmonic.
In general, for a fixed s determining the sequence of numbers β = β 
3)
It can be found that in energy range
falls on harmonic ν.
The following
It is also easy to see from Table, that since ν
(β) = 8 inequalities, obtained in [16] for ultra-relativistic particle, hold.
In the ultra-relativistic case (1 ≪ γ) for ν (max) s = 1 asymptotic formulas are known.
where a s -numbers, approximate values of ones are equal (see [16] ) to
If ν (max) s = 100 value corresponding γ determined by the asymptotic formulas (3. 6), they may differ from the table of values in no more than fourth place. 
